Abstract. The steady-state electrical heating of a solid conductor is studied with mixed boundary conditions. A theorem of existence, nonexistence, and uniqueness of solutions is given under general assumptions on the electrical and thermal conductivities. The basic tool of the proof is a transformation first proposed in [3] by H. Diesselhorst.
The only thermoelectric effect considered in the energy equation (1.2) is the Joule effect. Thermal and electrical conductivities are denoted k(u), a(u), respectively, and are given functions of the temperature. Suppose the boundary <9Q is divided into three parts dQi, d&.2, d&3 such that dCli n dQ.2 = 0, d£lj n d£lj = 0, i,j = I,2,3, dQ = o>QiU<9fi2U<9Q3.' To describe a reasonably realistic situation we couple Eqs. (1.1) and (1.2) with the following boundary conditions:
Conditions (1.4) mean that the body is insulated on 9Q3 both electrically and thermally. <9Qi and dfy represent, on the other hand, the upper and lower electrodes to which the difference of potential <f>2 -</>i is applied. We suppose «o, <j>\, fa to be where U\ and U2 are given constants.
